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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1 .1 14, and the fee set forth in 37 CFR 
1 .17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7/1/09 has been 
entered. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

1 . Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakuvama et al. (JP 06061636 A) in view of applicant admitted prior art ("AAPA"). 
a. Regarding claim 1, Sakuyama et al. ("Sakuyama") discloses surface 
mounting components on a board substrate and specifically discloses separately 
applying resin and solder powder (i.e. paste) on the board (abstract). Sakuyama 
teaches first applying only resin on the bond areas 2 of the substrate 1 , forming 
layer 3, and then subsequently applying the solder paste, forming solder layer 4. 
Thus, the resin is disposed between the paste and bond areas of the substrate. 
Sakuyama fails to disclose placing components having solder bumps on the 
applied paste on the circuit substrate and heating the assembly to bond the 
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components to the substrate. However, such technique is well-known in the art 
as shown by AAPA. 

b. AAPA discloses an electronic component mounting method (fig. 10) in 
which joints between a circuit substrate (21) and electronic components (25/26) 
are made by placing the components 26 having solder bumps 26a on the printed 
paste 28 of circuit substrate 21 (fig. 10c) and then heating the assembly to bond 
the components on the substrate (fig. 10d). Sakuyama discloses surface mount 
components (which typically have solder bumps) and is not limited to specific 
type of components. It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to bond solder-bumped surface mount 
components similar to AAPA in the method of Sakuyama because such 
technique (bonding bumped components to applied paste on a substrate) was 
recognized as part of the ordinary capabilities of one skilled in the art and would 
have yielded the predictable result of providing reliable joints between the 
components and the substrate. As the process of Sakuyama in view of AAPA is 
indistinguishable from the claimed process, it would necessary flow that during 
the heating step in the method of Sakuyama, the solder paste would flow through 
the reinforcing resin and contact the bonds areas of the substrate in order to 
interconnect the substrate and the electronic components. 
2. Alternatively, Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over applicant admitted prior art ("AAPA") in view of Sakuyama et al. (JP 06061636 A). 
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c. Regarding claim 1, AAPA discloses an electronic component mounting 
method (fig. 10) in which joints between a circuit substrate (21) and electronic 
components (25/26) are made using solder paste (28). AAPA discloses placing 
components (26) having solder bumps (26a) on the circuit substrate (fig. 10c) 
and heating the assembly to bond the components on the substrate (fig. 10d). 
AAPA discloses printing solder paste on the bond area (fig. 10b), but fails to 
teach printing the paste on the reinforcing resin such that the resin is between 
the paste and bond areas of the substrate. 

d. Sakuyama is drawn to surface mounting components on a board 
substrate and discloses separately applying resin and solder powder (i.e. paste) 
on the board (abstract). Sakuyama teaches first applying only resin on the bond 
areas 2 of the substrate 1 , forming layer 3, and then subsequently applying the 
solder paste, forming solder layer 4. Thus, the resin is disposed between the 
paste and bond areas of the substrate. Sakuyama discloses that such method 
obtains sufficient solder layer 4 even on pads 2 having small dimensions and 
eliminates defective bonding (abstract). It would have been obvious to a person 
of ordinary skill in the art at the time of the invention to modify the method of 
AAPA to supply unhardened resin on the substrate, and then subsequently print 
the solder paste on the resin similar to Sakuyama in order to eliminate defective 
bonding even with small pad dimensions. Moreover, the claim would have been 
obvious because a particular known technique (applying resin and then paste on 
top) was recognized as part of the ordinary capabilities of one skilled in the art 
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and would have yielded the predictable result of providing reliable joints between 
the components and the substrate. As the process of AAPA in view of Sakuyama 
is indistinguishable from the claimed process, it would necessary flow that during 
the heating step, the solder paste would flow through the reinforcing resin and 
contact the bonds areas of the substrate in order to interconnect the substrate 
and the electronic components. 

e. Examiner appreciates that AAPA teaches additional step of applying 
underfill resin 31 after solder bonding the components. However, the rejection 
above is not concerned with any subsequent step after bonding the components. 
More importantly, Examiner points out that the rejection does not substitute the 
underfill resin of AAPA with the resin of Sakuyama. It is also noted that the 
present claims do not preclude additional step of applying underfill, wherein the 
final bonded assembly would contain both the resin of Sakuyama and the 
underfill resin of AAPA. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakuyama et al. (JP 06061 636 A) in view of AAPA OR AAPA in view of Sakuyama as 
applied to claim 1 above, and further in view of Crane et al. (US 6667194). 

f. As to claim 2, Sakuyama discloses a resin layer 3, which is equivalent to 
sheet-form resin as shown in fig. 1b. Nonetheless, Crane et al. (drawn to 
bonding bumped components on a substrate using epoxy resin) discloses a 
coated sheet resin layer 20 on bond areas 18 of the substrate 16 (fig. 1). It would 
have been obvious to a person of ordinary skill in the art at the time of the 
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invention to provide a sheet-form resin similar to Crane in the method of 
Sakuyama and AAPA since such is an art-recognized alternative form of resin. 

g. Neither AAPA nor Sakuyama expressly discloses cooling the resin and the 
paste. However, such technique is known in the art. After reflow, Crane discloses 
cooling the assembly, thereby solder-bonding the components on the substrate, 
and hardening (curing) the resin (col. 34, lines 7-17). It would have been obvious 
to a person of ordinary skill in the art at the time of the invention to perform 
cooling subsequent to reflow step as shown by Crane in the method of 
Sakuyama and AAPA because hardening the resin ensures high joint reliability. 

4. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakuyama et al. (JP 06061 636 A) in view of AAPA and Crane OR AAPA in view of 
Sakuyama and Crane as applied to claim 2 above, and further in view of Nakamura et 
al. (US 6365499). 

h. As to claim 3-5, none of the references above discloses the sheet-form 
resin including equally spaced apertures forming a matrix of pores. However, 
such is also known in the art as shown by Nakamura et al. ("Nakamura"). Similar 
to resin 20 of Crane, Nakamura discloses supplying a sheet-form resin 43 on the 
circuit substrate 40 (fig. 5B; col. 10, lines 16-20). Nakamura discloses the sheet- 
form resin including recesses/holes (44) at positions that match the electrode 
bond areas (42) on the circuit substrate (40- fig. 5c).The claims would have been 
obvious at the time of the invention because supplying a sheet-form resin having 
an equally spaced apertures is an art-recognized alternative resin structure. One 
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skilled in the art would have been motivated to provide the claimed sheet-form 
resin in the modified bonding method of Sakuyama and AAPA in order to match 
the metallization patterns on the substrate. 
5. Claims 6-14 are rejected under 35 U.S.C. 103(a) as being obvious over 
Gonzalez et al. (US 2003/0080437) with supporting evidence of Havama etal. (US 
6051448, of record). 

i. As to claim 6, Gonzalez et al. ("Gonzalez") discloses an electronic 
component mounting method in which joints are formed between a substrate and 
electronic components using a reinforcing resin (figs. 6-8). Gonzalez discloses 
pre-coating the pads 32 (bond areas) of the substrate 30 with a solder paste as 
known in the art (fig. 8a- step 203; If 30). Although Gonzalez does not expressly 
disclose "printing" solder paste, the step of pre-coating the paste on one or both 
surfaces to be joined (bumps and pads) is equivalent to printing. Nonetheless, 
Hayama et al. (drawn to method of manufacturing an electronic component) 
discloses that it is known to print patterns of paste on a substrate in forming 
conventional components (col. 1, lines 20-25). Thus, it would have been obvious 
to print the solder paste in the method of Gonzalez since printing a solder paste 
on the pads of substrate is a known technique of depositing paste and would 
have yielded the predictable result of bonding components to one of ordinary skill 
in the art at the time of the invention. In accordance with broadest reasonable 
interpretation, the coated/printed solder paste in the method of Gonzalez is 
restricted in fluidity since the deposited paste layer retains a given shape. 
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j. Gonzalez further discloses applying a thermosetting reinforcing resin 
(such as epoxy resin) on the substrate including the solder paste (fig. 8- 205, If 
45). Gonzalez then teaches placing the components 130 having solder bumps 
132 on the substrate (If 49), soldering the components fl| 53), and hardening the 
reinforcing resin (fig. 8b). 

k. As to claim 7, it is reasonable to expect that solder paste would deform 
during placement of the components since suitable pressure is applied to cause 
the bumps to physically contact the pads on the substrate (Gonzalez- fig. 8a- 
step 209). 

I. As to claims 8-10, Gonzalez discloses drying the solder paste using a 
heater (reflow - fig. 8b, H 60-62), and such heating intrinsically volatilizes the 
solvent of the like in the paste. 

m. As to claim 11, Gonzalez discloses the reinforcing resin being applied on 
a specified area. 

n. As to claims 12-13, Gonzalez discloses the resin composition having a 
flux effect (U 57) and an effect of bonding (fig. 8b). 

o. As to claim 14, the mounted electronic components of Gonzalez are 
retained by deformation of the solder paste and by adhesive power of the 
reinforcing resin. 



Application/Control Number: 10/597,949 
Art Unit: 1793 



Page 9 



Response to Amendment and Arguments 

Applicant's arguments with respect to claims 1 and 6 have been considered but are 
moot in view of the new ground(s) of rejection. Specifically, Applicant's arguments 
against the Zhou reference are made in light of the claims as currently amended. The 
new grounds of rejections under AAPA, Sakuyama, and Gonzalez as set forth above 
address the amended claims. 



Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 7/31/09 is in compliance with 
the provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is 
being considered by the examiner. 



Conclusion 

Claims 1-14 are rejected. 

The rejections above rely on the references for all the teachings expressed in the 
text of the references and/or one of ordinary skill in the art would have reasonably 
understood from the texts. Only specific portions of the texts have been pointed out to 
emphasize certain aspects of the prior art, however, each reference as a whole should 
be reviewed in responding to the rejection, since other sections of the same reference 
and/or various combinations of the cited references may be relied on in future rejections 
in view of amendments. 

Applicant is reminded to specifically point out the support for any amendments 
made to the disclosure. See 37 C.F.R. 1 .121 ; 37 C.F.R. Part 41 .37; and MPEP 714.02. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DEVANG PATEL whose telephone number is (571)270- 
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3636. The examiner can normally be reached on Monday thru Thursday, 8:00 am to 
5:30 pm, EST.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on 571-272-1223. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. P.I 

Examiner, Art Unit 1793 
/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 1793 



